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In the ClaimBs 

Please amend the claims as follows: 

1-30. (Previously cancelled) 

31- (Previously presented^ A variable optical dgslay device, 
comprising a plurality of variable optical delay units cascaded 
to form an optical path through which an optical beam, is 
directed, each variable optical delay uni t prod ucing a variable 
optical delay and comprising; 

. a polarization rotator operable to control a 

polarization of received light in response to a unit control 
signal; 

a blrefrinqent segment formed of a birefringent 

material and located in said optical path to receive outp ut 
light from said polarization rotator and to transmit received 
light along said optical path; and 

a unit control element, coupled to said polarization 

rotator to supply said unit control signal, to control light 
received by said birefringent segment in a fir st pol arization 
Btate to cause a first optical delay in light output by said 
birefringent segment and in a second polarization state to cause 
a second, different optical delay in light output by said 
birefringent segment . 
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32. 


(Previously presented) The device as 


in 


claim 


31, 


wherein 


said birefringent material includes a 


birefringent 


c-rvstal - 










33 . 


(Previously presented) The device as 


in 


claim 


31, 


wherein 


said birefringent material includes a 


PM 


fiber. 




34. 


(Previously presented) The device as 


in 


claim 


31, 



wherein different birefringent segments i n different variable 
optical delay units have different lengths along said optical 
path ■ 

35. (Previously pregented) The device^as in claim 34^^ 

wherein two adjacent different birefringent seg ments differ in 
length by a constant factor. 

36, (Previously presented) The device as in claim 35 , 

wherein said constant factor is 2, 

37, (Previously presented) The device as in claim 34 , 

wherein lengths of said different birefringent segments increase 
successively along said optical path from a fi r st variable 
optical delay unit that receives an optica] beam to a las t 
variable optical delay unit that outputs said optical beam^ 
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38, (Previously presented) The device as i n cla:Lm 34 , 

wherein aaid variable optical delay units includes a firs: : 
variable optical delay unit whose blref rln g ent secrment is formed 
of a first birefringent material and a second variable optical 
delay unit whose bi'refringent segment is formed of a second 
birefringent material that has birefringenc e different from said 
first birefringent material* 

39. (Previously presented) The device as in claim 34 ^ 

wherein at least one birefringent segment in one variable 
optical delay unit is formed of a birefringent material that is 
responsive to an index-control signal to change a refractive 
index and thus an aseociated optical delay therein to fine tune 
a total variable optical delay* 

40 > (Previously presented) The device as in claim 31 , 
wherein said variable optical delay units includes a first 
variable optical delay unit whose birefri ngent segment is formed 
of a first birefringent material and a second variable optical 
delay unit whose birefringent segment is formed of a second 
birefringent material that has birefringence different from said 
first birefringent material. 
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41, (Previously presented) The device ag in claim 31 , 

wherein at least one biref ringent aegment i a one variable 

optical delay unit is formed of a birefrlngent material that ia 

responsive to an index-control signal to change a refractive 

index and thus an aaaociated optical delay therein to fine tune 

a total variable optical delay > 

42, (Previously presented) The device aa i n claim 41 / 
wherein said birefrlngent material exhibits an electro-optic 

. effect and said index-control signal is an electric field, and 
wherein said one variable optical delay u ni t further includea a 
pair of electrodes coupled to said birefrlngent segment t o 
supply said electric field. 

43, (Previously presented) The device as in claim 41/ 
wherein different birefrlngent segments in different variable 
optical delay units have different lengths alpng said optical 
path. 

44. (Previously presented) The device as in claim 41 , 

wherein birefrlngent segments in at least two variable optical 
delay units are formed of different birefrlngent materials. 
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45. (Previougly presented) The device as in claim 31 ^ 

further comprising a ladder- structured optical m odule optically 
coupled in said optical path to receive an output beam from said 
plurality of variable optical delay units, wher e in g a.id ladder- 
structured optical module includes < 

a plurality of ladder units stacked over one another 

to form a first optical path along which isaid output beam is 
received and a eecond optical path along which said output beam 
is exported to produce an additional variable optical delay; and 

a common comer reflector coupled to s aid plurality of 

ladder units to reflect transmj.tted light from s aid first 
optical path to said second optical path, 
wherein each ladder unit comprises: 

a first polarization beamsplitter located in said 

first optical path to transmit light In a transmitting 
polarization and to reflect light: in a reflecti n g polarization 
orthogonal to said transmitting polarization; 

a second polarization beamsplitter located in said 

second optical path and coupled to said first polarization 
beamsplitter to receive light reflected from said first 
polarization beamsplitter and to direct received light to said 
second optical path, said first and said second polarization 
beamsplitters forming a polarization-aensitive corner ref .lector 
which transmits light of said transmitting polarization along 

PAGE 1IM2S ' RCVD AT 10/2612004 9:03:57 PM [Easter 



10/26/2004 18:07 FAX 1 858 678 5038 



FISH AND RICHARDSON 



@011 



Reissue Application of Patent no. 5,978,125 
Attorney's Docket No. :12361-014002 

said first optical path towards said common corner reflector and 
directs light of said reflecting polarization along said second 
optical path away from aaid cQirnnon corner reflector; 

a first polarization rotator in said first optical 

path and adjacent to said first polarization be a niaplxtter to 
control a polarization of light entering said first polarization 
beam splitter to vary an optical delay of said light when 
exiting aaid ladder- structured optical module; 

. a second polarization rotator in said second optical 

path and adjacent to aaid second polarization beamsplitter to 
control a polarization of light exiting said second polarization 
beam splitter in a manner identical to said first polarization 
rotator; and 

a control unit coupled to control said first and said 

second polarization rotators. 

46, (Previously presented) The device as in claim 45, 

wherein at least a portion of successive ladder units are spaced 
from one another by different distances. 

47. (Previously presented) The device as in claim 46, 

wherein a distance between two adjacent ladder units in said 
portion increase successively by a factor of 2 . 
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46. (Previously presented) The device in claim 31 ^ 

wherein said polarization rotator In each variable optical delay 
unit is selected from a group consisting of ^ l i quid carystal 
polarization rotator, a half-wave plate polarization rotator, a 
magneto-optic polarization rotator, and an electro-optic 
polarization rotator, 

49, (Previously presented) A variable optical delay device, 

comprising a plurality of variable optiGal delay units arranged 
relative to one another to form an optical path _ thrQugh which an 
optical beam is directed, each variable optical delay unit 
comprising : 

a polarization rotator operable to control a 

polarization o£ received light in responseto a unit control 

signal; 

a PM fiber segment located in sa-id optical path to 

receive output light from said polarization rotator and to 
transmit received light along said optical path; and 

a unit control element, coupled to said polarization 

rotator to supply said unit control signal, to control light 
received by said PM fiber segment in a first polarization state 
to cause a first optical delay in light output by sa i d PM fiber 
segment and in a second polarization state to cause a second, 
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different optical delay in light output by said PM fiber 

aegmeiit: . 

50, (Previously presented) The devicQ as 1 n cl a im 49 , 

wherein each PM fiber segment in one variable optical delay unit 
has a length along said optical path different from lengths of 
other PM fiber segments in other variable optical delay u^its, 

51, (Previously presented) The device as in claim 50, 

wherein said polarization rotator in each variable optical delay 
unit, is selected from a group consisting of a liquid crystal 
polarization rotator, a half-wave plate polarization rotator, a 

magneto-optic polarization rotator, and an electro-optic 
polarization rotator, 

52. (Previously presented) The device as in claim 50, 

wherein lengths of PM fiber segments along aaid optical path of 
two adjacent variable optical delay units are different by a 
constant factor of 2 , 

53, (Previously presented) The device as in claim 50^ 

wherein at least two PM fiber segments in two different variable 
optical delay units exhibit different amou n ts o f birefringence . ' 
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54. (Previously presented) The device as In claim 50 , 

wherein at leaat one PM fiber aegment in one variable optical 

delay unit is configured to change a refraccive index in 

response to a control signal, and wherein said one variable 

optical delay unit further includes an index control element 

coupled to supply said control signal to vary said refractive 

index and thus adjust an optical delay in light output by said 

one variable optical delay unit in addition to a control of said 

optical delay by said polarization rotator , 

55- (Previously presented) The device as in claim 54, 

wherein said one PM fiber segment exhibits an electro-opti c 
effect and said index-control signal is an electric field, and 
wherein said one variable optical delay unit further includes a 
pair of electrodes. 

56, (Previously presented) A method for producing a 
variable optical delay in an optical beam, comp r ising ; 

causing the optical beam to transmit throuc^h a plurality of 
birefringent segments along an optical path; 

causing polarization states of the optical beam upon 
respective entries of the plurality of bir ef rin g ent segments to 
be controlled at a first set of polarization states, 

13 
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reapectlvelV/ to produce a first optical delay in the optical 

beam upon exiting the plurality of birefringent segments; and 

cauaing a polarigation state of the opcical beam upon entry 

of at least one of the plurality of birefringent segments to be 

changed to produce a second, different optical d elay in th e 

optical beam upon exiting the plurality of birefringent 

segments , 

57. (Previously presented) The method as in claim 56/ 

further contprising causing the plurality of bir e fringent 
segments to have different lengths along the optical path. 

58. (Previously presented) The method as in claim 57, 
wherein lengths of two adjacent birefringent segments are 
different by a factor of 2. 

59 « (Previously presented) The method as in claim 56; 

further comprising causing at least two of the plurality o f 
birefringent segmentg to be formed of different birefringent 
materials with different amounts of birefringen ce. 

60. (Previously presented) The method as in claim 56, 

further comprising; 
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causing at least one birefringent segment to include a 

birefringent material that changes a refractive index in 
response to an index control signal; and 

causing the index control signal ^o be app^lied to the 

birefringent material to modify the second opti c al d^lay. 

61* (Previously presented) The method as i n claim 60, 

further comprising causing each of the birefringent segments to 
include a PM fiber segment. 

62, (Previously presented) The method as in claim 56. 
further comprising causing the birefringent seg m ents to include 
PM fiber segments, 

63. (Previously presented) The method eis in Claim 62. 

further comprising causing two different PM fiber segments; to 
have different amounts of birefringence. 

64. (Previously presented) A device having a variable 

optical delay mechanism, comprising: 

• a plurality of variable optical delay units cascaded 

to form a plurality of parallel optical pa th s ^ each variable 
optical delay unit comprising (1) a polarization rotator array 
of a plurality of polarization rotators respectively located in 
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aaid parallel optical paths, and (2) a bi refrgjigent Begment 

formed of a birefringent material and located in said parallel 

optical paths to receive and cranamit outpu-: light from said 

polarization rotator array, wherein each polari z ation rotator is 

operable to control a polarization of received light in a first 

polarization atate to cause a first optical delay in light 

output by said birefringent segment and in a second polar:,2ation 

state to cause a second, different optical dela y in light output 

by said birefringent segment; and 

, a detector array of a plurality of optical detectors 

respectively located in said parallel optical pa ths t o receive 
output beams output from said plurality of vari a ble opticei l 
delay units to produce a plurality of detector signal s 
corresponding to aaid output beams of said parallel optica l 
paths . 

65. (Previously presented) The device as in claim 64, 
wherein different birefringent segments have different lengths 
along said parallel optical paths, 

66, (Previously presented) The device as in claim 65, 
wherein lengths of two adjacent birefringent segments are 
different by a factor of 2. 
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67. (Previously presented) The device as In claim 64 , 

wherein at least two of said plurality of blrefringent segments 

are formed of different birefringent materials w ith different 

amounts of birefringence, 

68. (Previously presented) The device as in claim 64, 

further comprising a laser array of lasers responding to a 
plurality of electrical signals to produce a plurality of laser 
beams respectively directed into said parallel optical paths, 
wherein said detector signals respectively represent said 
electrical signals with different delays optically produced by 
said plurality of variable optical delay units, 

69. (Previously presented) The device in claim 64, 

further comprising; 

a laser driven by an electrical signal to produce a 

laser beam that carries information in said electrical signal; 
and 

a lens located between said laser and said plurality 

of variable optical delay units to expand said laser beam and to 
direct said expanded laser beam to cover said parallel optical 
paths formed by said plurality of variable optical delay units, 
wherein different parts of said expanded laser beam underg :? 
different optical delays through said plurality of variabl'S 
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optical delay units and said detector slgnala are replica of 
said electrical signal with different delays, 

70, (Previously presented) The device as in claijn 69. 
further compriaing a grid amplifier that amplifies said detector 
signals , 

71, (Previously presented) The device as i n claim 69, 

further .compriaing an electrical signal comtuner coupled to said 
detector array to combine said detector signals to produce a 
single detector output that represents a filtered result of said 
electrical signal , 

72, (Previously presented) A method, comprising: 

causing generation of an optical beam to carry 

information of an input electrical signal; 

causing the optical beam to be expanded to allow for 

different parts of the optical beam to transmit through 
different optical paths that go through a plura lity of 
birefringent segments; 

causing polarization states of the different parts of 

the expanded optical beam upon entry of the plurality of 
birefringent segments to be controlled to produce different 
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optical delays on the different parts of the expanded optical 

beam upon exiting the plurality of birefrinqent segments; and 

causing different partg of the expanded optical beam 

to be converted Into a plurality of electrical output aignalg, 

73. (Previously presented) The method as in claim 72, 

further comprising causing the electrical output signals to be 
combined into a single electrical output signal that represents 
a filtered result of the input electrical signal. ^ 

74, (Previously presented) The method as in claim 12, 

further comprising causing the plurality of birefrinqent 
segments to have different lengths along the parallel optical 
paths ■ 

75, (Previously presented) The method as in claim 72, 
wherein lengths of two adjacent birefrinqent segments are 
different by a factor of 2, 

76. (Previously presented) The method as in claim 72, 

further comprising causing at least two of the plurality o f 
birefrinqent segments to be formed of different birefrinqe nt 
materials with different amounts of birefringence, 
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77, (Previously presented) A method, comprlaing: 

causing generation of a plurality of optical beams to 

carry information of a plurality of input electrical signals; 

causing the optical beams to transmit through 

different optical paths that go through a plura l ity of 
birefringent segments ; 

causing polarization states of the optical beams upon 

entry of the plurality of birefringent segments to be controlled 
to produce different optical delays on the different optical 
beams upon exiting the plurality of birefringent segments; and 

subsequently causing different optical beams to be 

converted into a plurality of electrical output signals that 
represent the input electrical signals with different del&ye. 

78. (Previously presented) The method as in claim 77, 

further comprising causing the plurality of birefringent 
segments to have different lengths along the parallel optical 
paths - 

79, (Previously presented) The method as in claim 75, 
wherein lengths of two adjacent birefringent segments are 
different by a factor of 2, 
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BO- (Previously presented) The method as in claim 77 ^ 

further comprising causing at leagt two of the plurality o f 

birefringent segments to be foanned of different birefringent 

materials with different amounts of birefringence. 
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